Since 1839 compi-essed air has been used for this purpose in sinking shafts through water-bearing ground, and for forming the piles for bridges and piers, but it was not until 1879 that it was first employed in tunnel construction. In order to make use of this pneumatic method of tunnelling it is simply necessary to build a strong, air-tight partition somewhere in the course of the completed part of the tunnel, and then to force air by powerful engines into the portion in front of this partition; the air-pressure is then raised to a point when it is equal to the pressure of the water at the " face " where the men are working; if the soil being excavated is a porous one, like "gravel, the air is continually escaping rapidly, and it has to be as rapidly replaced by the constant action of the engines. In this way the water is held back. The air-pressure necessary for this purpose will vary with the depth of the water to be combated. At Blackwall the highest pressure employed was 52 lbs. to the square inch (inclusive of the atmospheric pressure) ; there were thus three and a half times as much air in the chamber as normally. It is evident that to enter such a chamber through a door leading directly from the outside air would be a physical impossibility ; the strongest iron door would be shattered before it would open inwards against such a pressure. The only method of providing means of ingress and egress is to build into the before-mentioned air-tight partition an "air-lock," with a door at each end opening towards the compressed air; then by an arrangement of taps the pressure of the lock can be raised or lowered gradually, and entry or exit respectively obtained, precisely as is the case with the water-lock of a canal.
The opening of tlie Blackwall Tunnel to-day by H.R.H. the Prince of Wales marks the completion, after six years of labour, of the greatest engineering feat of its kind that has ever been accomplished. It is not only of a larger diameter than any other tunnel made under water, but special difficulties depending on its proximity to the river bed, and the consequently imminent risk of failure, were anticipated and successfully overcome. The old Thames Tunnel at Wapping occupied Brunei for seventeen years before it was completed ; nothing but his incomparable perseverance can receive the credit for that undertaking; with the resources which he had at his disposal the construction of the Blackwall Tunnel would have been even to Brunei an impossibility. The factor, which now assists us and which Brunei was without, is the use of compressed air for keeping out the water. Since 1839 compi-essed air has been used for this purpose in sinking shafts through water-bearing ground, and for forming the piles for bridges and piers, but it was not until 1879 that it was first employed in tunnel construction. In order to make use of this pneumatic method of tunnelling it is simply necessary to build a strong, air-tight partition somewhere in the course of the completed part of the tunnel, and then to force air by powerful engines into the portion in front of this partition; the air-pressure is then raised to a point when it is equal to the pressure of the water at the " face " where the men are working; if the soil being excavated is a porous one, like "gravel, the air is continually escaping rapidly, and it has to be as rapidly replaced by the constant action of the engines. In this way the water is held back. The air-pressure necessary for this purpose will vary with the depth of the water to be combated. At Blackwall the highest pressure employed was 52 lbs. to the square inch (inclusive of the atmospheric pressure) ; there were thus three and a half times as much air in the chamber as normally. It Owing to the numerous fatal accidents from compressed air previously recorded, it was feared that similar results might be encountered at Blackwall. Fortunately, although the illnesses were more numerous than might have been hoped for, they were in the main not of a serious character, and no fatal result followed. Subsequently to the completion of the compressed air work one case of death has been alleged to be due to this cause, but since the man had not worked under pressure for eleven months before his death, and the circumstances of the illness were such that its ascription to this cause would make it absolutely without parallel in the now numerous records of the illness, it has been impossible to accept it without grave doubt. The London County Council have, however, generously decided to overlook the medical difficulties of the case, and to help the widow as far as they have power.
To the Bridges Committee of the Council is largely due the credit for having suggested and supervised the methods of prevention of the illness attendant on this dangerous occupation with a thoroughness which has never before been attempted, and with a success which could scarcely be excelled.
